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and services sides, respectively, of information technology
activity. Remarkably, the share of information services in R&D
spending abroad (8.3 percent) is five times larger than that
industry’s foreign R&D share (1.5 percent) in 1998. The op-
posite is true for computer and electronic products. The com-
puter industry accounts for 20 percent of total foreign R&D
in the United States, twice as large as its 10 percent share in
R&D funds spent abroad. However, more data based on the
newly established NAICS classification system would be
needed over time to form a more accurate picture of the R&D
flows in these two components of IT R&D.

Another measure of the degree of globalization of R&D
activity is obtained by combining these R&D spending shares.
Specifically, the Industrial Globalization R&D (IGRD) in-
dex is defined as the average of foreign and overseas R&D
spending shares for a given industry.84 This average indicates
how open an industrial innovation system is to R&D flows,
not unlike the sum of exports and imports, which quantifies
the openness of national economies to the flow of goods. By
this measure, chemical manufacturing in the U.S. exhibit the
highest degree of internationalization with an IGRD index of
25, followed by transportation equipment (19), and computer
manufacturing (15). (See figure 4-40.)

Several implications may be drawn from this indicator. An
industry with a high IGRD index may be less constrained by
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NOTE: The Industrial Globalization R&D (IGRD) index is the average
of foreign and overseas R&D spending shares for a given industry.
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Figure 4-40.
Industrial Globalization R&D index for selected
U.S. industries

national R&D expenditure trends. Furthermore, such an in-
dustry is more likely to have the institutional setup required
to take advantage of technological opportunities elsewhere.
The index could be used in conjunction with other interna-
tional S&T indicators discussed in this volume, including
bibliometric indicators, foreign-origin patents, international
alliances and R&D facilities, and high-technology trade.85

Conclusion
A resurgence in R&D investment in the United States in

the mid-1990s has continued through to the beginning of 2000.
A prosperous economy invigorated companies in both the
manufacturing and service sectors, enabling them to allocate
more resources toward the discovery of new knowledge and
the application of that knowledge toward the development of
new products, processes, and services. An upsurge in innova-
tion is further contributing to a buoyant economy.

At the same time that the private sector’s role in maintain-
ing the health of U.S. R&D enterprise has been expanding,
the Federal Government’s contribution has been receding, as
the Federal share has become less prominent in both the fund-
ing and the performance of R&D. Similar developments have
been seen in many countries throughout the world. As a re-
sult of these two divergent funding trends in the United States,
the composition of the nation’s R&D investment is slowly
shifting. For example, a growing percentage of the nation’s
R&D total has been directed toward nondefense activities.

Concurrent with these broad patterns of change, the locus
of R&D activities is also shifting as a reflection of broad tech-
nological changes and new scientific research opportunities.
For example, a growing amount of industrial R&D is now un-
dertaken in services (versus manufacturing) industries, and
much of the industry R&D growth has been in biotechnology
and information technology. Reflecting the political reality of
tremendous increases in research funding for NIH relative to
other Federal agencies, the composition of these Federal funds
has shifted markedly toward the life sciences during the past
several years. Whereas industry has focused its R&D on new
product development, the Federal Government historically has
been the primary funding source for basic research activities.

As part of the changing composition of R&D activities, the
organizational process of conducting R&D also has undergone
substantial change. Greater reliance is being placed on the aca-
demic research community, and all sectors have expanded their
participation in a variety of domestic and international part-
nerships both within and across sectors. The rapid rise in glo-
bal R&D investments is evident from the expansion of industry’s
overseas R&D spending and the even more rapid rise in for-
eign firms’ R&D spending in the United States. These domes-
tic and foreign collaborations permit performers to pool and
leverage resources, reduce costs, and share the risks associated
with research activities. In addition, such alliances and inter-
national investments open a host of new scientific opportuni-

84In principle, the IGRD index has a range of [0, 100]. However, reason-
able index values for R&D-intensive industries in advanced economies are
not likely to exceed or even be close to 50.

85See earlier sections in this chapter, as well as chapters 5 and 6 in this
volume.
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ties for R&D performers that undoubtedly will continue to re-
define the R&D enterprise into the future.

Each of these developments creates further challenges in
terms of data measurement and indicator improvement. In-
deed, there are a number of specific areas of interest that could
benefit from expanded data collections and analyses (National
Research Council, 2000). Most notably, better information is
needed on structural changes in industrial R&D (including
research on the nature of R&D in the service sector and ob-
taining finer detail by industrial classification and geographic
location). More extensive data could improve our understand-
ing of the relationship between R&D and innovation to ad-
dress the manner in which science and technology are
transferred among firms and transformed into new processes
and products. Fuller investigations and tracking of the appar-
ent increase in the web of partnerships among firms, univer-
sities, and Federal agencies and laboratories in conducting
R&D are warranted, as is more research on the extent and
role of multidisciplinary research in science and engineer-
ing. Both of these latter topics, research that involves mul-
tiple partners and multiple fields, illustrate directly the
growing complexities that characterize the R&D enterprise.
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